In recent years computed tomography (CT) has been extensively used to evaluate patients with senile and presenile dementia mainly of the Alzheimer type.'-3 Since few reports deal with CT examination in Creutzfeldt-Jakob disease,45 a comparatively rare and rapidly evolving transmissible dementia of adult life, we present the CT findings in a series of fifteen patients with histologically verified Creutzfeldt-Jakob disease. The CT findings are compared with the clinical features and postmortem gross examination of the brains.
Materials and methods
We studied 15 consecutive patients with Creutzfeldt-Jakob disease who were seen between 1979 and 1983 (table). All were personal cases of the authors and some of them have been published elsewhere.6`Five were males and ten were females, with a mean age at death of 54 6 years (range 39 to 66 years). The mean total duration of the disease was 6-7 months (range 2-5 to 12 months). The histological diagnosis was made by necropsy (seven patients), brain biopsy and autopsy (five patients) and brain biopsy alone (three patients). The disease was subsequently transmitted from patients 1, 2 and 3 into laboratory animals. In patient 3 isotopic cisternography and ventriculography demonstrated a normal pressure hydrocephalus associated with histologically proved Creutzfeldt-Jakob disease. 8 In patients 4, 5, 7, 9, 10, 11, 13 and 15 CT was performed early in the course of the disease, between 1 and 2 months after the clinical onset. In patients 1, 2, 3, 6, 8, 12 and 14 the CT scans were made later, between 4 and 8 months after the onset of symptoms and between 1 and 3 months before death.
Results
In twelve of the fifteen patients CT provided no evidence of brain atrophy, irrespectively of the time elapsed between the clinical onset and CT examination (see table) . Thus, eight patients had a normal CT scan in an early stage of the disease, either when the clinical picture consisted only of psychological symptoms (patients 4, 5, 11, 13 and 15), or after the acute or subacute presentation of neurological signs preceding the psychological disturbances (patients 7, 9 and 10). On the other hand, in four patients with a CT scan performed later, between 4 and 8 months after the apparent clinical onset, and between 1 and 3 months before death (patients 1, 2, 12 and 14) , no abnormal neuroradiological findings were observed. In addition, patients 1 and 12 and Computed tomography findings in 15 cases of Creutzfeldt-Jakob disease with histological verification 1245 9 and 10 with normal early CT scans and a rather short disease duration of 5-5 and 4 months, respectively. The brain of patients 9 and 10 weighed less than 1000 g and accordingly the microscopical examination revealed the most marked and widespread histopathological features of CreutzfeldtJakob disease in this group of patients.
In patients 6 and 8 CT had shown mild widening of cortical sulci 5 to 6 months after the clinical onset; however, the necropsy of both patients showed questionable external gross atrophy of the brain and normal sized ventricles. In patients 2, 6 and 9 with the clinical features of the ataxic variety of Creutzfeldt-Jakob disease, cerebellar atrophy was not seen in either CT or necropsy examinations. As already stated, in patient 3 the marked enlargement of both lateral and third ventricles and moderate sulcal widening demonstrated by CT did not correspond to a passive hydrocephalus, but to a normal pressure hydrocephalus in unusual combination with definite Creutzfeldt-Jakob disease diagnosed by brain biopsy, necropsy and experimental transmission.
Discussion
For many years necropsy examination, pneumoencephalography and isotopic cisternography have shown that brain atropy is often associated with dementia.9-"' Although the advent of CT has provided a better correlation between both phenomena, age-related brain atrophy may be observed in normal old people without intellectual impairment. Conversely, dementia may occur in the absence of brain atrophy demonstrable by CT. Some authors have postulated that cases of dementia without atrophy should correspond to potentially treatable and reversible illnesses.' 12 Our results, however, do not support this view, since CT was normal in 80% of our patients with CreutzfeldtJakob disease, a uniformly fatal dementing disease. In addition, in three of eight Creutzfeldt-Jakob disease patients reviewed by Zieger et a15 CT did not reveal abnormalities during the fully developed disease, and one of them dying after a total course of 8 months did not present postmortem gross atrophy of the brain. Since approximately half of our patients were submitted to CT examination in an advanced stage of the disease, an outstanding feature of the series reported here is the lack of correlation between CT and the patients clinical condition on one hand and between antemortem normal CT and postmortem gross brain atrophy on the other.
One possible explanation for the low yield of abnormal CT findings in Creutzfeldt-Jakob disease could be the well-known short mean duration of the disease (6-7 months in the present series). CT performed too early after the clinical onset could be an additional reason. Thus, CT scans obtained within the first few weeks after onset in about half of our patients would account for the normal findings, while the necropsy-proved gross brain atrophy and the intense and widespread histopathological lesions observed 2 to 4-5 months after the normal scans in our patients 9 and 10 would suggest an hypothetical highly aggressive Creutzfeldt-Jakob disease virus strain. Furthermore, the better yield of antemortem CT abnormalities reported in Zieger's review5 may be attributable to serially performed scans in four of the eight patients.
Despite these considerations, CT should be the initial diagnostic procedure in patients with symptoms suggestive of Creutzfeldt-Jakob disease. The accurate early diagnosis of Creutzfeldt-Jakob disease is often difficult because of the frequent presentation of atypical cases and also because other treatable diseases may closely mimic its clinical onset.'3 Consequently, patients with undiagnosed low pressure hydrocephalus, chronic subdural haematoma or other potentially reversible intracranial processes mimicking the early clinical features of CreutzfeldtJakob disease will benefit from appropriate treatment. On the contrary, a normal CT in a senile or presenile patient developing subacute dementia should suggest Creutzfeldt-Jakob disease. Finally, the non-invasive nature of CT is of importance in avoiding the risk of the iatrogenic person-to-person transmission of Creutzfeldt-Jakob disease.
